We investigated the effects of low-dose leptin treatment on restoration of fertility in young adult male leptin de®cient obese mice. EXPERIMENTAL DESIGN AND RESULTS: MMTV-TGF-a Lep ob Lep ob mice (8 ± 10 weeks old) were treated with recombinant mouse leptin. In experiment 1, four mice (5 mgag body weight leptin followed by 2.5 mgag) lost weight and impregnated females (number of pregnanciesanumber of females, 3a6, 5a6, 5a10, 4a10). In experiment 2, Leptin-Obese (2.5 mgag) and Control-Lean mice weighed signi®cantly less than Control-Obese mice. Epididymal pad weights of Control-Obese mice were the heaviest, followed by those of Leptin-Obese mice, and Control-Lean mice were the lightest. Testes weight was greater in Control-Lean vs Control-Obese mice. Leptin-Obese mice had testes weight not signi®cantly different from either control group. Four of ®ve Leptin-Obese mice impregnated females (4a10, 5a10, 2a10, 5a12, 0a10 
Introduction
Mice recessive for Lep ob are obese, hyperinsulinemic, hypertriglyceridemic and infertile. 1, 2 Leptin treatment of Lep ob Lep ob mice prevents weight gain or causes weight loss, depending upon the age and leptin dosage. 3 ± 9 Recent studies reported that treatment of obese Lep ob Lep ob mice with recombinant human leptin restored fertility. 10, 11 In adult male mice, $ 70 g, daily intraperitoneal (IP) injection with 20 mgag body weight recombinant human leptin resulted in 5a5 mice impregnating females. 11 Lower leptin doses result in weight loss in Lep ob Lep ob mice, 5, 12, 13 and thus might also restore fertility. We evaluated the effect of lower leptin dosages on fertility in young male obese MMTV-TGF-aaLep ob Lep ob mice. Female MMTV-TGF-a mice are at increased risk of developing mammary tumors.
14 It was anticipated that restoration of fertility in obese male mice would enhance the production of offspring needed to conduct experiments evaluating the role of obesity on tumor development. Four Leptin-Obese mice produced offspring, ie 4a10, 5a10, 2a10, 5a12, 0a10 females became pregnant. No pregnancies resulted from the ®rst encounter, suggesting that 10 ± 14 days of treatment was required before fertility was affected. Fortytwo of 67 weaned pups were Lep ob Lep ob . There were no pregnancies in 44 females housed with four Control-Obese mice. Two Control-Obese and the Lean-Control mice were not mated due to limitations of available female mice.
Experimental design and results

Mice were obtained from a colony of MMTV-TGF-aa
Discussion
These results extend the earlier report that 20 mgag body weight leptin restored fertility in mature male Lep ob Lep ob mice. 11 We found that doses of mouse recombinant leptin 6 ± 8 times lower than previously used were effective in restoration of fertility in younger lighter male Lep ob Lep ob mice. Given the high cost of leptin this has important impact for those wanting to restore fertility to these mice. Although low-dose leptin treatment resulted in pregnancies in eight of nine treated mice (compared to 36a37 TGF-a lean mice mated during this time), the rate of pregnancies appeared to be less than that reported for the 20 mgag body weight dose. However, the ®ve mice in the earlier study 11 were each exposed to only two females. Thus, it is dif®cult to make direct comparisons.
Visibly Leptin-Obese mice were indistinguishable from Control-Lean mice. Despite this and their similar body weights, they had signi®cantly elevated epididymal pad weights compared to age-matched Control-Lean mice. Previously, more body fat was reported for leptin-treated obese mice than for lean mice. 4, 15 However, those obese leptintreated mice weighed signi®cantly more than the lean mice.
Leptin's effects on reproduction are thought to be mediated through the hypothalamus. 16 However, small amounts of leptin may enter the testes by a nonsaturable process. 17 In addition, a recent in vitro study suggested that age may play a role in testicular response to leptin. Leptin treatment in obese male mice MP Cleary et al
In conclusion, fertility was restored in young male obese Lep ob Lep ob mice using low-dosage recombinant mouse leptin. However, the success rate for obtaining pregnancies appears to be lower than that reported for higher doses of human recombinant leptin in older obese mice. Given the short half-life and pulsatile nature of leptin secretion, 19 a different mode of administration of leptin resulting in a consistent blood level may result in higher pregnancy rates. Furthermore, although body weights of leptin-treated obese mice were similar to those of age-matched lean mice, epididymal pad weights were still heavier.
